Objectives. Accessing at-risk and underserved populations for intervention remains a major obstacle for public health programs. Emergency departments (EDs) care for patients not otherwise interacting with the health care system, and represent a venue for such programs. A variety of perceived and actual barriers inhibit widespread implementation of ED-based public health programs. Collaboration between local health departments and EDs may overcome such barriers. The goal of this study was to assess the effectiveness of a health department-funded, ED-based public health program in comparison with other similar community-based programs through analysis of data reported by health department-funded HIV counseling and testing centers in one Ohio county.
Public Health Reports / May-June 2005 / Volume 120 Successfully accessing at-risk populations is critical to the success of public health and prevention programs. Those most at-risk for many preventable illnesses and injuries are assumed to be least likely to interact with the traditional health system. [1] [2] [3] Unlike outreach programs, which must seek out people with risky behavior for education or intervention, emergency departments (EDs) receive these patients into a medical setting where an opportunity for interaction exists. 1 EDs routinely care for people from every background, socioeconomic group, and health status and have been recognized as a key component of the health care safety net. [3] [4] [5] [6] [7] [8] [9] Even for individuals who can use health insurance to access health care, risky behaviors often bring people to the ED in unanticipated situations that may constitute a teachable moment. 1 Emergency physicians increasingly recognize the ED as an ideal location for public health programs. 1, 8, [10] [11] [12] [13] [14] [15] [16] Methods for overcoming perceived and actual barriers to public health programs in the ED have yet to be described. HIV counseling and testing is illustrative of this situation.
Early diagnosis of HIV can reduce transmission and improve outcomes for those infected, yet approximately 25% of people with HIV in the United States are unaware of their status. 15, [17] [18] [19] [20] [21] [22] Because current testing services insufficiently penetrate at-risk populations, the Centers for Disease Control and Prevention (CDC) recently announced initiatives to expand testing in medical settings. 21, 22 The high prevalence of undiagnosed HIV in the ED setting has long been recognized, and several centers with high HIV seroprevalence (Ͼ1%) have reported the feasibility of ED screening. [23] [24] [25] [26] [27] [28] [29] [30] Based on these early successes, widespread ED-based HIV screening has been strongly recommended, but ED screening remains uncommon and controversial. 1, 10, 16, 24, [31] [32] [33] [34] [35] Ongoing ED-based HIV testing programs with long term success have not, to our knowledge, been reported. 34, 36 This is likely because (1) traditional views of emergency medicine do not endorse a public health mission, (2) personnel and financial resources are inadequate, and (3) difficulties are associated with result notification, partner notification, and follow-up in an episodic care setting. 1, 13, 14, 31, 35, 37, 38 The need to provide patient education during testing and to appropriately counsel newly diagnosed patients also may be viewed as prohibitive. 22, 24 Attempts to avoid these issues by referring patients for HIV testing have been shown to be ineffective; an alternative approach is necessary. 34 Direct integration of public health resources with EDs could promote expansion of public health services in the emergency setting, limiting the need for referrals and allowing health departments increased access to at-risk populations. This investigation demonstrates the feasibility of health department-funded, ED-based public health programs by comparing HIV counseling and testing programs between an ED and community setting.
METHODS
This study, approved by the Institutional Review Board, was an observational investigation of clinical HIV counseling and testing programs, involving secondary analysis of existing data. Aggregate risk factor and demographic data were provided by the Ohio Department of Health. Data are based on the summary statistics of records and tests for all health department-funded HIV counseling and testing centers in Hamilton County, Ohio, including one ED-based program, from 1999 through 2002 (Unpublished data, Ohio Department of Health, Bureau of Health Surveillance, Information and Operational Support, 2003). This unpublished data is publicly available and was obtained by written communication. Based on data from the 2000 U.S. Census, Hamilton County is 24% black, 73% white, 1% Latino, and 2% "other." 39 The regional prevalence of HIV/AIDS, based on 2001 surveillance data and 2000 census data, is 132.9 per 100,000. 40
The ED-based HIV counseling and testing program
The ED-based HIV counseling and testing program, known as the HIV Early Intervention Program, is an adjunct clinical program of the Center for Emergency Care of The University Hospital, Cincinnati, Ohio. This is an urban, teaching hospital with an annual ED census of more than 80,000 individuals, including a high proportion of indigent patients. The program is run in collaboration with a local academic Infectious Disease Center and is supported financially by the Ohio Department of Health and the Ryan White Foundation through local disbursement of funds.
Patients at-risk for HIV are targeted for testing based on (1) patient reported risk factors, (2) related medical issues such as a diagnosis of sexually transmitted diseases (STDs), or (3) clinician concern for primary or chronic HIV infection. 24, [41] [42] [43] [44] [45] [46] Patients who are not targeted but who request testing during the course of their ED visit are referred to the program; these individuals account for approximately 2% of tested patients. The program is staffed by a full-time nurse coordinator and a team of medical students trained according to the CDC guidelines for client-centered risk-reduction counseling. 16 The program is operational seven days a week from 8 a.m. to 10 p.m. The local health department regularly reviews the program for compliance with operational guidelines and reporting requirements. 24 Testing is available overnight under program guidelines, but given the absence of dedicated counselors, counseling is done when patients are notified of their results.
Testing is confidential and free to the patient. HIV ELISA with confirmatory Western Blot analysis is used. Results are provided by telephone except for positive patients who are invited back for notification and linkage to the Infectious Disease Center, typically with a same day visit. HIV-positive patients who cannot be notified of their results are reported to the local health department.
Data analysis.
Data are reported as frequencies and proportions. Proportions have been compared using the chi-square test or Fisher's Exact test. Where 95% confidence intervals (CIs) for the proportions are given, these have been computed using the score method. patients than community-based programs (pϭ0.001). Also, the ED-based program tested more African-American patients than community based programs (pϽ0.001). Recent data suggest 68% of ED patients targeted at Cincinnati's University Hospital undergo testing (Unpublished internal quality assurance data, HIV Early Intervention Program, Center for Emergency Care, The University Hospital, Cincinnati, Ohio, October 2004). It is unclear how this compares with the community setting; the ED target population is rarely seeking testing when approached, whereas community patients often are attending the program specifically for the purpose of being tested.
Test results
In the ED setting, 45 patients were found to be HIV positive; in the community setting, 137 patients were found to be HIV positive (see Table 1 ). The rate of positivity was 0.86% (95% CI 0.64%, 1.15%) in the ED and 0.65% (95% CI 0.55%, 0.77%) in the community setting (pϭ0.097). The ED-based program accounted for 19.8% of all tests conducted and for 24.7% of all positive test results.
Result notification
The ED-based program overall result notification rate was higher than that of the community programs by 13.1% (95% CI 11.8%, 14.5%) ( Figure 1 ). For the ED-based program, 77.3% of individuals testing negative and 84.4% of individuals testing positive were notified of their results, while for the community-based programs, 63.8% of those testing negative and 88.3% of those testing positive were notified of their results. Every HIV-positive patient notified by the ED-based program attended the affiliated Infectious Disease Clinic for a follow-up appointment. Data for successful referral from community-based programs are not available.
Risk factors
Reported risk factors are shown in Table 2 . Demographic variables for HIV-positive individuals were not statistically different between the ED-based program and the rest of the county. Risk factors were not different between the ED-based program and other county programs with the exception of STDs. STDs were more frequent in the ED than in community settings (pϭ0.039).
DISCUSSION
EDs are uniquely and ideally suited to augment the national public health infrastructure. 1, 8, [10] [11] [12] [13] [14] [15] [16] 24 With more than 110 million ED visits in 2002, many by patients without alternative access to the medical system, the rapidity with which appropriate ED-based initiatives could affect national public health can be imagined. 47 Profound cultural and systematic change, however, would be required for the health care system to embrace this model.
In the experience of the HIV Early Intervention Program in Cincinnati, a successful ED public health program requires a significant infrastructure with coincident modification of attitudes toward public health among ED staff members. One important perceived barrier to ED-based public health programs is lack of funding. In the current example, the ED-based program was annually awarded $54,679 by the Cincinnati Board of Health and $66,740 of the Cincinnati Health Network's Ryan White funds. These funds were used to cover all program costs including staff members' salaries and benefits, as well as program materials. The local health department generally conducts HIV assays free of charge for both the ED and the community programs. However, the ED program has had to pay for a large number of tests to be run in its own laboratory because blood was drawn during times when counselors were not available to process samples. Although overhead was not provided during the study period, 15.7% overhead is featured in the current budget. This overhead is paid to the physician group that administers the program; no additional payment to the hospital for use of the ED facility is required, for the individuals tested are already present in the ED and the HIV program does not use additional resources from the hospital or adversely affect ED patient flow.
The efficiency of the ED program in comparison with the proportion of public funds spent by the ED program was found to be favorable. Overall, approximately 23% ($121,419) of the $522,474 allocated annually by public health agencies for HIV counseling and testing was awarded to the ED program. This single ED-based counseling and testing program successfully identified 25% of the total HIV cases identified by all health department-funded programs. Although the ED is often looked upon as a high-cost option for medical care, the actual cost per positive test result was comparable between the two settings: $2,670 for the ED and $2,936 for the community programs. The return on investment for the health department may have been more than equivocal. The ED-based program reached a younger population with a greater proportion of minorities than community settings; the fact that these patients would have sought HIV testing elsewhere cannot be assumed, because this population interacts least with the traditional health care system and ED patients were rarely seeking testing when they were targeted. An additional incremental benefit of the ED program was increased hours of operation; having HIV counseling and testing available outside routine office hours increases community penetration. A significant challenge for counseling and testing programs is providing patients with their test results, for the task is resource intensive. This ED-based program notified patients at a favorable rate compared with concurrent community-based testing and published reports. 23, 24, 27, 48 Publicly funded clinics have shown, for example, failure to notify results in 25% of HIV-positive and 33% of HIV-negative individuals. 48 The benefits of testing may not be realized if patients who test positive are not successfully linked with follow-up care. 27, 31 Rates of follow-up for the ED setting have been previously reported to be in the range of 35% to 64%. 26, 27 Close collaboration with infectious disease specialists at the University of Cincinnati Infectious Disease Center allowed the ED program to link all notified HIV-positive patients with follow-up care, typically by walking them directly to their appointments. The rate at which patients identified in the community setting were successfully referred for followup care is unknown, but it is unlikely to have been 100%.
Counseling also has been seen as a resource intensive impediment to widespread HIV screening. 31, 35 While CDC guidelines for pre-test counseling have been relaxed recently, the importance of appropriate patient education will continue to be an issue, particularly for the high-risk population encountered in the ED setting. 22, 35 The ED program was able to comply with the requirements in effect during the study period, even though most counseling and testing programs nationally do not. 22, 24, 31, 35, 49 This model of local health department and emergency medicine collaboration to implement public health initiatives in the ED setting could lead to rapid and broad-based changes in public health. Any number of prevention issues might be addressed with a similar strategy. For example, the Center for Emergency Care of The University Hospital, Cincinnati, has shown recent success with ED-based (1) cholesterol screening, (2) education about Pap smears, and (3) syndromic surveillance for detecting disease outbreaks or bioterrorism events. [50] [51] [52] Other Centers have focused ED research on subjects as diverse as alcohol, domestic violence, injury prevention, and immunization. 1, 10, 11, 13, 14, [53] [54] [55] [56] [57] [58] [59] [60] [61] [62] [63] [64] [65] While our data support a model for health department and ED collaboration, the extent to which related models could be implemented in other ED settings must be considered. One factor specific to this setting is the use of medical students to provide counseling. In non-academic EDs, this may not be possible and alternatives may be more costly. The academic setting also may have facilitated modification of emergency physician attitudes toward prevention activities and collaboration with infectious disease specialists.
Because perceived and actual barriers to ED involvement in public health are so significant, questions of how to encourage broad-based participation must be addressed. Several potential mechanisms could be proposed: legal or administrative requirements, efforts by individual emergency practitioners, changes in standard-of-care, reimbursement for public health services, national coordination of funding for ED public health programs, and local health department collaboration. Of these, we have shown that the latter is immediately available, addresses local needs, penetrates a high-risk population, and is feasible. Routine support of ED programs by local health departments would represent a fundamental paradigm shift in public health, emergency medicine, and the health care system at large.
Limitations and future questions
The impact of adding ED-based HIV screening programs to current health department efforts was gauged by our analysis. Despite this strength, our data do not allow comment on the number of new infections identified by sources other than health department-funded programs. Because of the low-prevalence setting, the number of HIV-positive patients was too small to rule out the possibility of a difference between the risk profiles of those individuals identified in the ED and those identified in the community setting. The quality of data compiled by the Ohio Department of Health depends on the individual integrity of a diverse set of programs; although data were collected prospectively, they were collected on a clinical basis rather than as part of a rigorous research methodology. This report should not constitute a direct comparison of various program efficiencies, effectiveness, or qualities because differences in patient populations and settings cannot be ascertained from the available data. Program monitoring was limited to administrative and programmatic variables rather than clinical outcomes.
Conclusions
Without health department funding, this ED program would not exist, and 45 HIV-positive patients would have remained undiagnosed for at least some period of time. Local health departments and EDs can collaborate successfully to accomplish public health goals on an ongoing basis. Integration of health department programs into the ED setting may lead to critical advances in the ability of public health services to access at risk populations. EDs should have a rapidly expanding role in the national public health system. 
